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Abstract. Eel (Anguilla bicolor) is a general fish consumption in many countries. 
Besides its vitamin rich, eel oil is also known to contain fatty acids like oleic acid 
and palmitic acid.  That is necessary for traditional medicine and as food a 
supplement. It is known that polyunsaturated fatty acids are recognized to lower 
blood cholesterol. In this study, fresh eels were extracted using reflux methods. 
The study was conducted on rat test animals given high-fat diet and PTU 
(Propylthiouracil). Treatment was given eel fish oil with dose 0.5 ml / kg BW; 1 ml 
/ KgBW and 2 ml / KgBW. The results of eel extraction showed that the metal 
content is undetectable except Zn metal 11.72 ppm. Eel fish oil affects the total 
cholesterol decrease at each dose (h <0.05). Known percent increase in total 
cholesterol after 14 days at a dose of 0.5 ml / kg body weight (-14.10%); 1 ml / kg 
BW (2.12%) and 2 ml / kg BW (11.37%). 
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1.  Introduction 
Indonesia is one of the countries that have a diversity of fish because of the vast 
ocean resources. There are about 20,000 species of fish in the world where 8,500 
species live in Indonesia. Eel fish is one of the consumption fish which of the 19 species 
of eel in the world, nine species of which live in the waters of Indonesia. Anguilla 
bicolor is a very abundant eel in Indonesia [1]. Eel fish oil is known to contain vitamins, 
proteins, saturated fatty acids (SFA), monounsaturated fatty acids (MUFA), 
polyunsaturated fatty acids (PUFAs) [2], [3]. The contents of crude lipids were Anguilla 
bicolor is 10.5% [2], [4]. In addition to fatty eel fish also found in almost all fish [5], 
[6].  
The fatty acids composition of fresh Indonesian Eels consisted of 32.84% MUFA, 
22.78% SFA, 11.4% PUFA, 1.15% eicosapentaenoic acid (EPA) and 5.16% 
docosahexaenoic acid (DHA) [2]. Many studies have reported that fatty acids in the diet 
affect blood fat constituent [7], [8] which then result in cardiovascular disease [9], [10]. 
Dyslipidemia results from increased cholesterol and triglycerides above normal values. 
Increased serum cholesterol occurs an increase in LDL cholesterol (Low-Density 
Lipoprotein) primarily. Low-Density Lipoprotein which has the highest cholesterol 
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content than other lipoproteins. The presence of LDL may induce the formation of 
atherosclerosis [11]. It was known that polyunsaturated fatty acids (PUFAs) including 
oleic acid and palmitic acid affect blood lipids, especially cholesterol, LDL-cholesterol, 
and triglycerides [12]. The higher dose of EPA+DHA lowered triglycerides by 27% 
compared with placebo [13].  
2.  Materials and methods 
2.1.  Materials 
Materials used in this study include eel fish (Anguilla bicolor), white male rats 
Sprague Dawley, propylthiouracil / PTU (Kimia Farma®), quail eggs, simvastatin 
(Kimia Farma®), reflux equipment, centrifugation (Hitachi Himac CR 21G) and as a 
GCU tool fauna test equipment. 
2.2.  Oil extractions 
The total of 2 Kg fresh eel fish first washed and removed dirt, then chopped to form 
small pieces. The material that has become a small piece is then washed again with 
running water. Pieces of clean eels are then extracted by reflux method using Aqua dest 
solvent at 100 ° C for 5 hours. The extract was then filtered using gauze and taken up 
the top layer (oil) then at centrifuge 3,000 rpm. Separate from impurities, results of 
flight as eel oil. The filtered eels are refluxed to ensure the oil is removed [14].  
2.3.  Quality identification of eel oil 
Parameters of oil content tested were metal content such as Pb, Cd, Sn, Hg, As, Cu, 
Fe, and Zn by ICP-OES method and AAS. 
2.4.  Preparation of test animals 
This study was conducted using Sprague-Dawley male, white rats. Before testing, the 
test animals were first adapted to the test environment conditions for one week. The test 
animals were randomly divided into six groups with five replication in each group. The 
G1 is a normal group given only standard feed and drink. The G2 is a positive control 
where the test animals are fed, drink standard, egg yolk induction, and given simvastatin 
10 mg/kg BW. The G3 is a negative control where the test animals are fed, standard 
drink, egg yolk induction, no active substance. The G4 is animal test Fed feeding, 
standard drinking, egg yolk induction, and 0.5 mL/Kg BW eels oil every day. The G5 is 
tested animals fed, standard drink, egg yolk induction, and one mL/Kg BW eels oil 
every day. The G6 is tested animals fed, standard drink, Egg yolk induction, and given 
two mL/Kg BW eels oil every day. 
2.5.  Determination of doses of simvastatin and PTU 
The test animals were weighed first to determine the appropriate dosage for 
simvastatin administration in positive control and PTU administration in all treatment 
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groups. The dose of simvastatin is given 10 mg/kg BW with administration once daily. 
PTU was administered to test animals at a dose of 12.5 mg/ml induced with a volume of 
2.5 ml on days 1 and 7. 
2.6.  Increased cholesterol levels 
To increase the cholesterol levels of mice in the test animals was done 2 ml quail 
egg-induced twice daily in the morning and afternoon from day 1 to day 14. In addition 
to egg yolk induced to increase cholesterol in the test, animals were also given chicken 
feed as much as broiler 15 grams per animal in a day. 
2.7.  Test decrease cholesterol levels 
The test animals were administered according to the test specimen and the specified 
eel oil dose. Treatments were administered for 14 days and then tested the cholesterol 
levels of test animals on days 1, 7, and 14 using the GCU test. Before cholesterol levels 
are measured, the first rat is satisfied for 10-12 hours. Before measurement, the tool was 
first calibrated by adjusting the code number on the test strip. The test strips are placed 
on the GCU test kit and the screen; the "drops blood" image will show the device is 
ready for use. Blood sampling was performed on rats' tail that had previously been 
disinfected with 70% ethanol. The first drop of blood is removed when the next drop of 
blood drops on the test strip. A certain amount of blood will be absorbed according to 
the absorption capacity of the test strip until the audible beeps are heard. Results will be 
seen on screen after 150 seconds for cholesterol test [15].   
3.  Result and discussion 
The results of quality parameters of eel fish oil extract were shown in Table 1. 
Table 1. Eel fish oil content and the quality parameters 
Parameters Result Unit Limite of 
detection 
Method 
Pb Not detected Ppm 0.009 ICP-OES 
Cd Not detected Ppm 0.00011 ICP-OES 
Sn Not detected Ppm 0.45 ICP-OES 
Hg Not detected Ppm 0.004 ICP-OES 
As Not detected Ppm 0.008 ICP-OES 
Cu Not detected ppm 0.005 AAS 
Fe Not detected ppm 0.001 AAS 
Zn 11.72 ppm - AAS 
 
The test of some metals shows no detectable. Prolonged exposure to metals such as 
Pb, Cd, Sn, Hg, As and Cu can cause health effects in humans [16], [17].  Some metals 
such as Cd may interfere with antioxidant action in the body [18].  Zn content detected 
for 11.72 ppm indicates the presence of eel oil that still contains minerals that the body 
needs. Zn metals in the body are needed in certain amounts for the body, antioxidants, 
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anti-inflammation against diarrhea [19], [20]. The results of total cholesterol testing for 
14 days can be seen in Table 2 below: 
Table 2. Testing cholesterol levels in test animals for 14 days 
 
Group Cholesterol levels (mg/dl) 
D0 D7 D14 
Normal controls (G1) 147.75± 10.34 148.5 ± 43.10 147.5 ± 36.35 
Positive controls (G2) 126.75± 12.04 170 ± 61.10 150.75 ± 14.00 
Negative controls (G3) 127 ± 22.18 201 ± 119.80 222.25 ± 117.61 
Eel oil 0.5 mL/Kg BW (G4) 152.5 ± 31.03 199 ± 67.24 131 ± 21.06 
Eel oil 1 mL/Kg BW (G5) 141.25± 15.76 204.75± 80.38 144.25 ± 15.97 
Eel oil 2 mL/Kg BW (G6) 140.75± 20.69 169 ± 38.18 156.75 ± 36.07 
 
Table 2 shows that the range of cholesterol levels before treatment (H0) of all 
treatment groups was 126.75 - 152.5 mg/dl. In the normal group without treatment, the 
only standard feed was found to have the same cholesterol levels for 14 days 147.5 
mg/dl. This shows that cholesterol levels in the normal group are in the range 126.75 - 
152.5 mg/dl. On the positive controls given simvastatin drugs showed an increase in 
cholesterol levels on day 7 and on day 14 there was a decrease again. This suggests that 
simvastatin which is an anti hyper cholesterol drug can lower cholesterol [21]. Normal 
and positive control groups showed different cholesterol levels when compared with 
negative controls. This proves that the test method is valid. From the data table 2, can be 
calculated percentage increase in cholesterol levels that can be seen in Table 3. 
Table 3. Percent increase in cholesterol levels for seven days and 14 days 
 
Group Percent increase in cholesterol levels (%) 
 D7 D14 
Normal controls (G1) 0.51 -0.17 
Positive controls (G2) 34.12 18.93 
Negative controls (G3) 58.27 75.00 
Eel oil 0.5 mL/Kg BW (G4) 30.49 -14.10 
Eel oil 1 mL/Kg BW (G5) 44.96 2.12 
Eel oil 2 mL/Kg BW (G6) 20.07 11.37 
 
From Table 3 can be seen with the value of eel fish oil give a percent yield increase of 
different cholesterol levels from each group. In normal control, there was virtually no 
significant decrease for 14 days. It is because, for 14 days, test animals were only given 
standard feed. The negative control group showed the highest increase of cholesterol 
level compared to other groups that are 75%. It is because the negative control group 
was given only high-fat diet and PTU. While in the positive control and treatment with 
doses of eel fish oil showed a percentage increase in cholesterol levels far below 
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negative controls. It indicates the presence of eel fish oil and simvastatin affect the 
decrease of total cholesterol in animal test. Giving at a dose of 0.5 ml / KgBB showed 
the best results of the test results for 14 days. Oleic acid can lower total cholesterol, 
VLDL-, and LDL levels with LDL receptors and increased CETP (plasma cholesteryl 
ester transfer protein) activity [22]. In experimental and animal models, both EPA and 
DHA modulate several relevant biologic pathways, with evidence for some differential 
benefits. In humans, both fatty acids lower TG levels. PUFA reduce ex vivo platelet 
aggregation and DHA also modestly increases LDL and HDL particle size [23]. 
4.  Conclusion 
The metal content is undetectable except Zn metal 11.72 ppm on eel oil. Eel fish oil 
affects the total cholesterol decrease at each dose (h <0.05). Known percent increase in 
total cholesterol after 14 days at a dose of 0.5 ml / kg body weight (-14.10%); 1 ml / kg 
BW (2.12%) and 2 ml / kg BW (11.37%). Need more in-depth testing of more specific 
cholesterol parameters such as LDL, HDL, VLDL, and TG 
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